A ccreditation is usually a voluntary program, sponsored by a non-governmental organization (NGO), in which trained external peer reviewers evaluate a healthcare organization's compliance and compare it with pre-established performance standards. 1 Quality standards for hospitals and other medical facilities were first introduced in the United States in the "Minimum Standard for Hospitals" developed by the American College of Surgeons in 1917. After World War II, increased world trade in manufactured goods led to the creation of the International Standards Organization (ISO) in 1947. 2 Accreditation formally started in the United States with the formation of the Joint Commission on Accreditation of Healthcare Organizations ( JCAHO) in 1951. This Impact of Accreditation on the Quality of Healthcare Services: a Systematic Review of the Literature tion are often used interchangeably, accreditation usually applies only to organizations, while certification may apply to individuals, as well as to organizations. 2 The aim of this study was to evaluate the impact of accreditation programs on the quality of healthcare services. Another recently published review of the literature related to accreditation had several limitations. 4 It was not limited to health services accreditation, but also included heterogeneous types of accreditation programs, including medical education accreditation programs. In our review, we limited our search to health services accreditation. Second, the period covered in the search in the other review was only up to May 2007 and several important publications have been published since May 2007. Third, several important papers relevant to accreditation were missed in the other review.
METHODS
A comprehensive updated search of several electronic bibliographic databases was performed, . Several keywords were utilized in different combinations, including "accreditation," "health services," "quality," "quality indicators," "quality of health care," and "impact." We included all studies that evaluated the impact of general or subspecialties accreditation programs on the quality of healthcare services. No language restrictions were used. We excluded studies that were published in "abstract" format only, studies evaluating the cost of accreditation and studies that evaluated the attitude of healthcare professionals towards accreditation. The bibliographies of all selected articles and relevant review articles were reviewed to identify additional studies. Experts in the area of accreditation were contacted to identify relevant studies. We included studies with different study designs, including clinical trials, observational studies and qualitative studies.
Our search identified 520 references. An analysis of abstracts of the citations was conducted to identify substantial studies relevant to health services accreditation (by AK). Fifty-one studies were identified as potentially eligible for inclusion in the review. The full text of these studies was reviewed. Twenty studies were excluded that described the attitude of healthcare professionals towards accreditation. Five studies were excluded that described the cost of accreditation of healthcare services. The assessment of quality of included studies was performed using the US Preventive Services Task Force approach (Table 1) . 5 We could not assess and compare the quality of included studies as there are no standardized criteria to assess and compare the quality of studies of different study designs; however, we described important quality features of each included study, including the study design and sample size.
RESULTS
Twenty-six studies were identified (Table 2) . Ten studies evaluated the impact of a general accreditation program on the overall performance of hospitals. Nine studies evaluated the impact of a general accreditation program on a single aspect of hospital performance. Seven studies evaluated the impact of subspecialty accreditation programs.
The impact of general accreditation programs on the overall performance of hospitals
In the South African randomized controlled trial, 20 randomly selected public hospitals, stratified by size, were selected. Ten of these hospitals were randomized to the accreditation program in 1998; the other 10 served as controls. Survey data from the Council for Health Services Accreditation of Southern Africa (COHSASA) program were used; in addition, data on 8 indicators of hospital quality of care were collected by an independent research team. About 2 years after accreditation began; intervention hospitals significantly improved their average compliance with COHSASA accreditation standards, while no appreciable increase was observed in the control hospitals. However, with the exception of nurse perceptions of clinical quality, the independent research team observed little or no effect of accredita- Table 1 . Study quality grading approach.
Study quality Description

Good
Comparable groups are assembled initially and maintained throughout the study; reliable and valid measurement instruments are used and applied equally to the groups; important outcomes are considered; and appropriate attention is given to confounders in analysis.
Fair
Comparable groups are assembled initially, but some questions remain, viz., whether some differences occurred in follow-up; measurement instruments are acceptable and generally applied equally; some but not all important outcomes are considered; and some but not all potential confounders are accounted for.
Poor
Groups assembled initially are not close to being comparable or maintained throughout the study; unreliable or invalid measurement instruments are used or not applied at all equally among groups; and key confounders are given little or no attention. Aspirin use at any time during hospitalization was similar across accreditation categories.
Patients admitted to hospitals accredited with recommendations had the highest use of beta blockers on admission and at any time during hospitalization, while patients admitted to hospitals with conditional accreditation had the lowest use.
Acute reperfusion therapy rates were lowest among patients admitted to conditionally accredited hospitals. Hospitals accredited with recommendations had lower 30-day mortality rates than the overall risk-standardized rate; non-surveyed hospitals had higher rates.
Patients admitted to hospitals accredited with recommendations had lower 30-day mortality rates than patients admitted to hospitals with lower accreditation levels. Surveyed hospitals with higher accreditation levels tended to be larger-volume teaching centers and to be located in urban settings with on-site facilities for cardiac procedures. A retrospective analysis of data from 24 accredited trauma centers including 88 723 patients meeting registry criteria; 13 942 patients met the serious injury criteria Both Level I and Level II centers had significantly higher than predicted survival rates for 6 of the 9 injuries studied. Accreditation and adherence to the standards put forth by the Pennsylvania Trauma Systems Foundation confers a survival benefit regardless of level.
Both Level I and Level II centers had significantly higher survival rates than predicted for 6 of the 9 injuries studied. tion on 7 other indicators of quality, including patient's satisfaction (n=1923), which was not found improved among accredited hospitals compared to non-accredited hospitals. 6 In a large analysis of the Zambia Hospital Accreditation Program (n=79 hospitals), accreditation was associated with significant improvement in compliance with standards in the overall scores, and in 7 out of 13 important functional areas. 7 In a longitudinal study of 23 hospitals in Australia, hospitals were monitored over 2 years for their response to accreditation requirements and the general changes in accreditation in the hospital's environment. There was an increase and improvement in the structure of medical staff organization, nursing organization and physical facilities and safety. 8 In another study conducted in Copenhagen on 51 units (38 surgical and 13 anesthetic), significantly more accredited units had guidelines in place compared to non-accredited units. The improvement on the Systematic Development Scale was significantly higher in accredited than in non-accredited units. 9 In an analysis of the National Committee on Quality Assurance (NCQA) and Health Plan Employer Data and Information Set (HEDIS) databases, accredited plans had higher HEDIS scores, but similar or lower performance on patient-reported measures of health plan quality and satisfaction. A substantial number of the plans in the bottom decile of quality performance were accredited, suggesting that accreditation does not ensure high-quality care. 10 In an analysis of data from 742 hospitals using 7 performance measures against JCAHO accreditation scores, Joint Commission measures were found to be not correlated with outcome measures. 11 In another large analysis of JCAHO accreditation scores and the Agency for Healthcare Research (AHRQ), Inpatient Quality Indicators (IQI) and Patient Safety Indicators (PSI) (n=2116 institutions), worse performance on the PSI factor was associated with worse performance on JCAHO scores (P=.02). 12 In a large data analysis of 216 state psychiatric hospitals, there was a weak relationship between accreditation and indicators of quality of care. 13 In a large Egyptian study involving 30 units already submitted for accreditation and 30 pair-matched units not programmed for accreditation, the overall satisfaction score of providers was significantly higher among accredited health units. Most of the checked standards had compliance above 90% in accredited units and were significantly higher than compliance in non-accredited units. 14 In a cross-sectional survey (n=145) conducted in the Philippines, using vignettes or case scenarios scores, the quality of clinical care was significantly higher among accredited physicians compared to non-accredited physicians. 15 
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The impact of general accreditation programs on a single aspect of a hospital's performance
In a large analysis of data from Centers for Medicare and Medicaid Services (CMS) in US (n=134 579 patients from 4221 hospitals), patients treated at accredited hospitals were more likely to receive higher quality of care for the management of acute myocardial infarction (AMI) than those treated at nonaccredited hospitals. In this study, the mortality rate was lower post AMI in accredited hospitals than in non-accredited hospitals. 16 In a cross-sectional survey conducted in the US in 1988 (n=5172), 1990 (n=5140), 1995 (n=5116), 2000 (n=5150) and 2005 (n=5146), methadone maintenance facilities accredited by JCAHO were more likely to adhere to the recommended dosage guideline of methadone, compared to non-accredited hospitals. 17 In a large cross-sectional survey of outpatient substance abuse treatment programs conducted in the US (n=1137), JCAHO accreditation was positively associated with two elements of treatment comprehensiveness: the percentages of clients receiving physical examinations and mental health care. 18 In an American prospective study (n=36 institutions), medication error rates were similar between accredited and non-accredited hospitals. In this study, 5 non-accredited hospitals achieved accreditation during the study. 19 In a large cross-sectional survey conducted in Japan over 2 consecutive years (n=638 hospitals), the overall infection control performance score was significantly associated with accreditation status. 20 In a retrospective analysis at 24 accredited trauma centers in the United States (n=88 723 patients), accreditation was significantly associated with higher survival rates for patients presenting with six types of trauma injuries. 21 In an analysis of huge data from ambulatory surgical centers in the US, there was a significant reduction in unexpected hospitalizations in patients undergoing colonoscopy (n=315 070) in accredited ambulatory surgical centers (ASC) compared to non-accredited ASC. In this study, there was also a reduction in unexpected hospitalizations in patients undergoing cataract surgery (n=245 154; P=.08) in accredited ASC compared to non-accredited ASC. 22 In a large cross-sectional survey of acute care hospitals (n=85), the number of newly employed full-time or part-time infection control nurses (ICNs) and the number of new infection control service (ICS) orga-nizations increased sharply from 1994 to 1996 with the accreditation of medical care services in 1995, and then decreased until 1998. 23 In a retrospective chart review (n=1082), JCAHO pain initiatives on opioids use significantly improved perioperative pain management without a visible increase in adverse effects. 24 The impact of subspecialty accreditation programs A large analysis was conducted in the United States to evaluate the association between the Society of Chest Pain Centers (SCPC) accreditation and adherence to evidence-based guidelines for the management of AMI (n= 33 238 patients treated at 344 hospitals). Patients treated at accredited centers (n=3059) were significantly more likely to receive aspirin and B-blockers within 24 hours than patients at non-accredited centers (n=30 179). 25 In another large retrospective analysis conducted in the US (n= 4197 hospitals), the rate of percutaneous coronary intervention was greater in hospitals accredited by the Society of Chest Pain Centers than in non-accredited hospitals (92.8% vs. 80.8%). There was significantly greater compliance with eight acute myocardial infarction (AMI) core measures at accredited hospitals compared with non-accredited hospitals. 26 A retrospective analysis (n=178) reviewed the findings of carotid duplex ultrasound scanning performed at accredited and non-accredited laboratories in the United States (accreditation by the Intersocietal Commission for Accreditation of Vascular Laboratories). There was a significant overestimation by non-accredited laboratories of the degree of stenosis of carotid arteries in 51% of patients. In this study, there was a significant underestimation of the degree of stenosis of carotid arteries by non-accredited laboratories among 11% of patients. 27 In a self-reported web-based survey, lack of accreditation (by the American Academy of Sleep Medicine accreditation) was independently associated with suboptimal sleep medicine management. Accredited centers received greater satisfaction ratings than non-accredited centers. 28 In a large survey of 398 cognitive rehabilitation therapy facilities in the US, there were no significant differences in the organization and delivery of cognitive rehabilitation therapy in facilities accredited by Commission on Accreditation of Rehabilitation Facilities (CARF) and in non-CARF-accredited facilities. 29 In an analysis of data from three Canadian trauma centers, over 7 years, survival of blunt trauma patients at the accredited hospitals was statistically better than survival at non-accredited hospitals. 30 A large analysis of cervico-vaginal cytology showed a modest overall positive predictive value of positive cytology in laboratory accredited by the College of American Pathologists.
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DISCUSSION
General accreditation programs appear to improve the structure and process of care, with a good body of evidence showing that accreditation programs improve clinical outcomes. The best study that evaluated this area was the Quality Assurance Program (QAP) trial. Randomization of this important trial controlled for important factors known to affect a hospital's ability to comply with and achieve accreditation standards for indicators such as hospital size, staffing levels, staff qualifications and budget levels. The first quality-indicator survey occurred, on an average, 10 months after the COHSASA baseline survey in the intervention hospitals. It is possible that these hospitals had already made considerable progress that was not captured because the first round of the survey was too late to be a true baseline, which may explain the lack of effect of accreditation on the selected quality indicators. 5 Evidence is consistent from several studies to support a positive impact of general accreditation programs on different specific clinical outcomes, including the management of AMI, trauma, ambulatory surgical care, infection control and pain management. Several studies have shown a significant positive impact of subspecialty accreditation programs in improving clinical outcomes in different subspecialties, including sleep medicine, chest pain management and trauma management ( Table 2) . General accreditation programs of health organizations and accreditation of subspecialties should be encouraged and supported to improve the quality of healthcare services. One of the most important barriers to the implementation of accreditation programs is the skepticism of healthcare professionals in general and physicians in particular about the positive impact of accreditation programs on the quality of healthcare services. 32, 33 There is a need to educate healthcare professionals about the potential benefits of accreditation to resolve any skeptical attitude of healthcare professionals towards accreditation.
Conclusion
There is consistent evidence that shows that general accreditation programs improve the process of care provided by healthcare services. There is considerable evidence to show that general accreditation programs improve clinical outcomes of a wide spectrum of clinical conditions. There is also considerable evidence to show that accreditation programs of subspecialties improve clinical outcomes. Accreditation programs should be supported as a tool to improve the quality of healthcare services.
